Technical servicing is an integral element in the operation system of tractors and other agricultural machines. Servicing processes include mainly operations performed within the framework of scheduled periodical technical inspections, which objective is to ensure operability of technical objects and maximum extension of their failure-free operation. The aim of this study was to collect data on the execution of technical servicing for agricultural tractors used on family farms and to determine their proper scheduling. Analyses were conducted using a questionnaire distributed among farmers from the Wielkopolskie province. This study showed that most farmers perform technical servicing of tractors on farms, thus ignoring the schedule for the execution of technical inspections specified in the vehicle manual.
Introduction
Agricultural machines are technical objects, characterised by considerable variability in comparison to other machines. They need to meet numerous requirements, resulting from the unique character of agricultural production, which rhythmicality is connected with climatic and weather conditions (Osuch et al., 2015b; Rybacki and Durczak, 2011) . Operation of agricultural machines comprises several processes performed by machine operators. It is composed of a set of relationships between technical objects and their users from the time of machine purchase to its sale or disposal. Operating processes include machine usage, operation and supply with materials and parts (Buchwald et al., 2 2015; Rzeźnik, 2008) . In practice technical operation of agricultural machines is referred to as technical servicing, which objective is to ensure operability of technical objects. Technical inspections are the primary processes within the technical servicing systems for agricultural tractors (Rybacki, 2009; Rybacki and Durczak, 2011, 2012; Rzeźnik, 2008; Tomczyk, 2009) . Inspections of agricultural vehicles should be performed after service life periods specified by the manufacturer, while the length of guaranteed failure-free operation at properly selected consumables is defined by the number of engine hours. Tractors on farms are used with varying intensity in successive months of the year, thus making it difficult to precisely forecast demand for servicing operations of servicing stations. The number of tractors covered by warranty servicing is known; however, it is not possible to precisely specify the schedule for executed technical inspections. It is especially difficult to estimate the number of post-warranty inspections Piekarski, 2008, 2009; Juściński and Szczepanik, 2008) . Maintenance of operability in the case of agricultural tractors is a complex process due to their unique working conditions. The primary task is to timely perform operations connected with replacement of consumables, to counter destructive processes characteristic of agricultural machines, i.e. ageing and wear (Buchwald and Staszak, 2013; Grądkowski et al., 1999; Rzeźnik, 2008) . Inadequate operation of agricultural machines by delaying the execution of servicing operations and replacement of suitable consumables with substitute materials may result in an undesirable failure of the machine (Buchwald and Staszak, 2013; Jósko and Kołodziejski, 2008) . In agricultural tractors servicing processes include mainly prevention operations. The most frequently executed operations are supplementation and replacement of operating fluids as well as lubrication and regulation of mechanisms, accounting for over 80% all performed servicing operations (Buchwald and Staszak, 2013; Buchwald et al., 2015) . Prevention of failure and wear in machine maintenance processes is frequently inadequate. It results both from the insufficient knowledge on the principles of maintenance processes for agricultural machines and the intention to minimise the share of technical servicing costs in expenses incurred by farmers (Skrobacki and Ekielski, 2006) . Users of agricultural machines frequently try to extend the periods between technical inspections, while also tending to search for substitute consumables (Buchwald and Staszak, 2013) . Substitute consumables are often inadequate and frequently do not meet the specifications of agricultural machines. Farmers, willing to maximally reduce maintenance costs of their agricultural machines, particularly older or past their warranty period, often perform servicing operations themselves. It needs to be stressed that typically farmers are not experts and do not have the required specialist knowledge on machine servicing, thus they gain experience based on the trial-and-error method when executing technical servicing operations. Errors in technical servicing of agricultural machines, particularly engine-powered, may lead to accelerated wear to failure of subassemblies, which in turn may result in high costs of required damage repairs. Analyses were conducted for servicing of agricultural tractors on family farms in the Wielkopolskie province. This study may prove useful in the adaptation of servicing stations to customised requirements of individual users of engine-powered agricultural machines. Well-executed processes of technical servicing in the case of tractors and other agricultural machines facilitate their potential efficient use, which directly influences the economic results of farms.
Osuch, A., Rybacki, P., Osuch, E., Przygodziński, P., Ratajczak, J. (2016 
Material and methods
The aim of this study was to analyse the observation of schedules of technical inspections for agricultural tractors and to identify approaches to their execution. Analysis of the collected data made it possible to determine the current situation in servicing of agricultural machines, particularly agricultural tractors. This paper presents the developed multiple criterion questionnaire as well as a list and an analysis of results, which made it possible to formulate conclusions. The questionnaires were sent to owners of family farms in the Wielkopolskie province. The survey was conducted in 2015 in around a dozen of farms, in which farmers used a total of 31 agricultural tractors of various makes, differing in their horse power and in the length of their service life. Respondents answered questions concerning technical servicing of owned agricultural tractors -their course or the intervals between technical inspections, execution of technical servicing (authorised servicing stations, local servicing stations or on the farm), while they also specified the make and model of the tractor as well as their horse power and year of production. Based on the analysis of the results the actual condition was assessed, resulting from the observation of the technical servicing schedule.
Results and discussion
Farmers running family farms typically use tractors of two makes -Ursus and Zetor, although Massey Fergusons are also common. They are tractors, which service periods exceed 20 years. The execution of technical inspections on family farms is typically dependent on the age of tractors. During the warranty period guaranteed by the manufacturer (or the warranty extended by the dealer) agricultural machines are serviced in authorised servicing stations. The length of the warranty period depends on the tractor manufacturer and ranges from 12 to 60 months. The average age of analysed tractors is over 22 years, which greatly exceeds the average age of tractors in Poland, which according to Durczak (2011) and Osuch et al. (2015a) is over 17 years. Tractors varied in terms of the horse power generated by the engine, with the weakest tractor of 22 kW horse power and the strongest of 107 kW. The mean horse power of tractors was slightly below 52 kW. Analyses showed that farmers do not observe the technical inspection schedules for agricultural tractors, specified in the manual based on the number of running engine hours or the maximum operating period (unless the manual specifies otherwise, 1-year intervals or 300 running engine hours are assumed between replacement of consumables, whichever comes first). As it was shown in Figure 1 , over 50% respondents declared that technical inspections are performed in 1-or 2-year intervals, regardless of the number of machine hours.
In the course of this study farmers declared three methods of technical inspection execution, i.e. the authorised servicing station, a local servicing station or by themselves on the farm. Farmers use authorised servicing stations only for tractors covered by the warranty, while they use local servicing stations typically for tractors aged max. 5 years, with some exceptions to that rule (e.g. Ursus C-360 produced in 1988). Respondents declared that they perform over 70% technical inspections themselves and that it is in order to minimise costs connected with machine operation. Detailed data are given in Figure 2 . The above statement indicates that farms in Poland do not have adequate financial resources, which is confirmed by Skrobacki and Ekielski (2006) , Buchwald and Staszak (2013) as well as Osuch et al. (2015a 
Conclusions
1. After the expiry of service periods covered by the warranty of agricultural tractors farmers perform technical inspections themselves. This obviously results from limited profitability of farms; however, inadequate knowledge on machine servicing may frequently contribute to numerous errors made during technical servicing, as a consequence potentially leading to accelerated wear of subassemblies or wear to failure.
2. Farmers frequently ignore the technical servicing schedule specified in the manuals of agricultural tractors, performing inspections at extended intervals, which may result in excessive wear of subassemblies and lead to wear to failure of the machine.
3. Farms in Poland are underfinanced, as indicated by the age of used tractors.
